for the GARFIELD-AF Investigators IMPORTANCE Congestive heart failure (CHF) is commonly associated with nonvalvular atrial fibrillation (AF), and their combination may affect treatment strategies and outcomes. OBJECTIVE To assess the treatment strategies and 1-year clinical outcomes of antithrombotic and CHF therapies for patients with newly diagnosed AF with concomitant CHF stratified by etiology (ischemic cardiomyopathy [ICM] vs nonischemic cardiomyopathy [NICM]).
C ongestive heart failure (CHF) is commonly associated with atrial fibrillation (AF), and their combined presentation confers a worse prognosis than either condition alone. 1 Treatment of both conditions implies use of specific drugs for CHF plus antithrombotic agents for stroke prevention. In addition, management strategies and outcomes may be affected by the etiology of CHF, namely ischemic cardiomyopathy (ICM) or nonischemic cardiomyopathy (NICM) because the prescription of antithrombotic therapies might be different and could affect prognosis in terms of death, stroke/systemic embolism (SE), and bleeding. 2, 3 The aim of our study was to assess the treatment strategies in terms of antithrombotic and CHF therapies and 1-year clinical outcomes in patients with newly diagnosed AF and concomitant CHF stratified by etiology (ICM vs NICM) enrolled in the Global Anticoagulant Registry in the Field-Atrial Fibrillation (GARFIELD-AF) registry.
Methods
The design of the GARFIELD-AF registry was reported previously. 4, 5 Briefly, men and women 18 years and older with AF diagnosed according to standard local procedures within the previous 6 weeks and with at least 1 nonprespecified risk factor for stroke as judged by the local investigator and no valvular disease were eligible for inclusion. 5 Patients were enrolled prospectively and consecutively in 35 countries. When random site selection did not generate the required number of sites in a given country, the national lead investigator was asked to recommend sites to make up the numbers (18 of 1317 sites). The sites represent the different care settings in each participating country (office-based practice; hospital departments, including neurology, cardiology, geriatrics, internal medicine, and emergency; anticoagulation clinics; and general or family practice). 4, 5 Except for Egypt and South Africa, there were no other participant countries from Africa.
Independent ethics committee and hospital-based institutional review board approvals were obtained. The registry is being conducted in accordance with the principles of the Declaration of Helsinki, local regulatory requirements, and the International Conference on Harmonization-Good Pharmacoepidemiological and Clinical Practice guidelines. Written informed consent was obtained from all study participants. Confidentiality and anonymity of all patients recruited into this registry are maintained.
Procedures and Outcome Measures
Baseline characteristics collected at inclusion in the registry included medical history, care setting, type of AF, date and method of diagnosis, symptoms, antithrombotic treatment (ie, vitamin K antagonists, nonvitamin K antagonist oral anticoagulants, and antiplatelets [AP]), and all cardiovascular drugs. Race/ethnicity was classified by the investigator in agreement with the patient. 5 Data on components of the CHA 2 DS 2 -VASc and HAS-BLED risk stratification schemes were collected. The HAS-BLED scores were calculated excluding fluctuations in international normalized ratio.
Collection of follow-up data was performed every 4 months up to 12 months. 4, 5 Standardized definitions for clinical events have been reported previously. 4, 5 In brief, baseline characteristics and treatments and the incidences of death (cardiovascular and noncardiovascular), stroke/SE, and bleeding were recorded. Submitted data were examined for completeness and accuracy by the coordinating center (Thrombosis Research Institute, London, England), and data queries were sent to study sites. The GARFIELD-AF data are captured using an electronic case report form. In accordance with the study protocol, 20% of all electronic case report forms were monitored against source documentation. 6 Data for the analysis in this report were extracted from the study database on October 18, 2017.
Definitions
Heart failure was defined as current/prior history of CHF or left ventricular ejection fraction (LVEF) of less than 40%. Congestive heart failure was diagnosed according to clinical criteria at entry and classified according to the New York Heart Association (NYHA) functional class. Information about LVEF assessed by 2-dimensional echocardiography was available in 73% of patients with CHF and was stratified as preserved LVEF when this was 40% or higher and as reduced LVEF when less than 40%. Ischemic cardiomyopathy was defined as patients with a history of coronary artery disease, including known chronic angina pectoris, previous myocardial infarction or unstable angina, coronary artery bypass grafting, or previous percutaneous coronary intervention with or without stenting. Nonischemic cardiomyopathy was the default diagnosis. Worsening HF was defined as progressive or acute decompensation of previously stable CHF. Vascular disease included coronary artery disease with a history of acute coronary syndromes and/or peripheral artery disease. Chronic kidney disease (CKD) was classified according to National Kidney Foundation guidelines into moderate-to-severe (stages 3-5), mild (stages 1 and 2), or none. and percentages. Because studies with large sample sizes are prone to producing statistically significant findings in the presence of clinically irrelevant differences, no formal statistical tests are performed for the baseline tables. Instead, clinical interpretations are applied, and statistical tests are reserved for hypotheses of differences in outcomes.
All cohorts of patients had been followed up for a minimum of 1 year. Thus, events and time to events are censored at 365 days. Occurrence of major clinical outcomes was expressed as person-time event rates (per 100 person-years) and 95% confidence intervals. Person-year rates for the first occurrence of the event of interest were estimated using a Poisson model, with the number of events as the dependent variable and the log of time as an offset, ie, a covariate with a known coefficient of 1.
Evaluation of 1-year outcomes by patients with ischemic vs nonischemic HF were performed both as unadjusted and adjusted analyses using Cox proportional hazards models. In addition to the unadjusted person-time event rates, the hazard ratios with 95% confidence intervals are provided for both unadjusted and adjusted results. Adjustment factors, as determined in previous models of the key outcomes, were age with spline knots at 48, 65, 79, and 88 years; sex; race/ethnicity; smoking status; diabetes; hypertension; history of bleeding; moderate-to-severe CKD; use of oral anticoagulation therapy (OAC) at baseline; type of AF; and heavy use of alcohol.
The association of type of HF with outcomes in patients who used AP therapy was also of interest. The inclusion of the main effect of AP alone vs AP therapy plus OAC and the interaction of ischemic vs NICM by AP alone vs AP plus OAC was evaluated in unadjusted and adjusted analyses. The adjustment factors included those listed previously, except OAC use, which appears in the treatment of interest. The test for interaction specifies whether the association between patients with ICM and NICM varies according to treatment received. Hazard ratios with 95% confidence intervals of the difference outcomes for patients with ICM vs NICM within each of the 2 treatment strategies are derived from this model. All statistical analyses were performed using SAS, version 9.4 (SAS Institute), while forest plots were created using SigmaPlot, version 12.5 (Microsoft). The log-rank test was used to compare the survival distribution rates between ICM and NICM groups. A P value of less than .05 was considered statistically significant.
Results

Baseline Characteristics
The population of this study included all 5 cohorts of the GARFIELD-AF registry (eFigure 1 in the Supplement), totaling 52 014 patients recruited between March 2010 and August 2016 and followed up prospectively for a minimum of 1 year. Detailed baseline characteristics of the population are reported in eTable 1 in the Supplement. The median age of the population was 71.0 years, and 22 987 of 52 013 (44.2%) were women. Concomitant CHF was present in 11 738 of 52 007 patients (22.5%), coronary artery disease in 11 232 of 52 007 (21.6%), and history of hypertension in 38 585 of 51 863 (73.4%).
Prior stroke/transient ischemic attack was present in 5954 of 52 007 patients (11.4%), history of bleeding in 1317 (2.5%), diabetes in 11 540 (22.2%), and moderate-to-severe CKD in 5373 (11.7%). At enrollment, 4717 patients (9.1%) had ICM and 7021 (13.5%) had NICM (eTable 1 in the Supplement 
Antithrombotic Therapies
Oral anticoagulants alone or in combination with AP were prescribed in fewer patients with ICM than patients with NICM ( ). Dual AP therapy was given in 580 of 4681 patients with ICM (12.4%) and in 103 of 6961 with NICM (1.5%). No antithrombotic drugs were prescribed in 250 of 4579 patients with ICM (5.5%) and 745 of 6898 with NICM (10.8%) ( Table 2) . The prescription patterns were remarkably similar across the various categories of risk of stroke as defined by CHA 2 DS 2 -VASc score (0-1, 2-4, and >4), with OAC with or without AP rates approximately 60% in patients with ICM vs 70% in patients with NICM and AP only rates approximately 30% in patients with ICM vs 15% in patients with NICM ( Figure 1) . The prescription patterns were also mostly similar in cardiology, internal medicine, and primary care settings; the rates of AC with or without AP were approximately 60% for patients with ICM and 74% for patients with NICM, and rates of AP were approximately 35% and 15%, respectively. There were too few patients in neurology and geriatrics settings to have a reliable picture of the prescription patterns (eFigure 2 in the Supplement). Lastly, in emergency departments, hospitals, and office settings, rates of AC with or without AP were approximately 60% in patients with ICM and 70% in patients with NICM, and rates of AP were approximately 30% and 15%, respectively. In anticoagulation clinics, most patients received AC with or without AP, primarily in the form of vitamin K antagonists (eFigure 3 in the Supplement). Abbreviations: AF, atrial fibrillation; BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); BP, blood pressure; CKD, chronic kidney disease; IQR, interquartile range; LVEF, left ventricular ejection fraction; NA, not applicable; NYHA, New York Heart Association; PCI, percutaneous coronary intervention; TIA, transient ischemic attack.
Treatment of AF
Complete information about treatment and drug therapies of AF were available for the last 3 cohorts of 34 854 patients (Table 2) , of whom 3332 had ICM and 4459 had NICM. Rate control was attempted more frequently than rhythm control in both groups. The uptake of antiarrhythmic drugs was mostly similar in both groups, except that class 3 drugs were more frequently used in patients with ICM. Cardioversion was attempted in a minority of patients, at a similar rate in both groups. Patients with NICM were more likely to receive electric cardioversion than patients with ICM.
HF Drugs
The use of angiotensin-converting enzyme inhibitors or angiotensin receptor blockers was higher in patients with ICM vs patients with NICM ( 
Clinical Outcomes at 1-Year Follow-up
Incidence rates per 100 person-years of all-cause and cardiovascular death were significantly higher in patients with ICM compared with NICM (all-cause death: ICM, 10.2; 95% CI, 9.2-11.1; NICM, 7.0; 95% CI, 6.4-7.6; P <.001; cardiovascular death: ICM, 5.1; 95% CI, 4.5-5.9; NICM, 2.9; 95% CI, 2.5-3.4; P <.001) ( Table 3 and Figure 2A ). Rates of noncardiovascular death were similar in both cardiomyopathy groups. Incidence rates of stroke/SE tended to be higher in the ICM group (2.0; 95% CI, 1.6-2.5) compared with the NICM group (1.5; 95% CI, 1.3-1.9). Incidence rates of major bleeding were significantly higher in the ICM group than in the NICM group. New acute coronary syndromes occurred at a significantly higher rate in the ICM group (1.9; 95% CI, 1.5-2.3) compared with the NICM group (0.7; 95% CI, 0.6-1.0). Worsening CHF occurred at similar rates in both ICM and NICM groups.
The most frequent classified causes of cardiovascular death were CHF, unwitnessed/sudden death, and myocardial infarction, which tended to be balanced in the 2 CHF groups. The causes of deaths classified as noncardiovascular were also balanced between the ICM and NICM groups and were mostly linked to malignancy, respiratory failure, and infection/sepsis. Nevertheless, there was some imbalance in the rates of other and undetermined causes of death between the 2 groups; in particular, the rate of undetermined cause of death was substantially higher in ICM group (eTable 2 in the Supplement).
AP Therapy and 1-Year Clinical Outcomes
The adjusted hazard ratios for ICM vs NICM in patients who received AP therapy and in patients who did not receive AP therapy at enrollment are presented for mortality, stroke/SE, and major bleeding in Figure 2B . Ischemic cardiomyopathy was significantly associated with higher rates of all-cause death, cardiovascular death, and major bleeding in patients who did not receive AP therapy at enrollment. No such excess of risk in ICM vs NICM was observed among patients who received AP therapy. 
Discussion
The main findings of this study are that patients with ICM and patients with NICM and concomitant AF substantially differ in terms of baseline characteristics, functional impairment, LV function impairment, and treatments that may be significantly associated with outcomes. They also significantly dif-fer in terms of outcome, with higher rates of death, major bleeding, and new acute coronary syndromes. The known causes of cardiovascular death were proportionally mostly similar in both groups, including death from ischemic stroke (eTable 2 in the Supplement).
In patients without AF, a higher risk of death in patients with ICM compared with patients with NICM was inconsistently reported in observational studies, in retrospective analy- ses of hospital records, and in reviews of randomized clinical trials. [7] [8] [9] [10] [11] [12] [13] The discrepancies between reports were thought to be associated with inconsistency in diagnosing ischemic CHF in the absence of rigorous discriminant definitions of ischemic and nonischemic CHF, with patient selection, or with imbalance in baseline characteristics, with more severe comorbidities in ischemic vs nonischemic CHF. 10 The poorer prognosis of ICM was attributed to differences in structural alterations between the 2 entities, with more regional wall motion abnormalities, asynchrony of LV contraction, extensive scar tissue, and poorer LV compliance in addition to a greater extent of coronary artery disease and residual ischemia in ICM vs NICM. 14 A limited number of reports addressed the outcome of patients with CHF and concomitant AF. They showed that concomitant AF was associated with a higher risk of death in ICM only. 2,3 Atrial fibrillation in patients with ischemic heart disease may contribute to impaired myocardial perfusion, coronary vasoconstriction, and further deterioration of diastolic function. In addition, impaired myocardial perfusion is associated with electrical instability and a higher risk of sudden death. 15, 16 In this report, patients with ICM had more advanced deterioration of their cardiac condition, as shown by a higher NYHA functional class, a higher rate of depressed LV func-tion (about two-thirds of patients with CHF had preserved LVEF, but patients with ICM had higher rates of reduced LVEF), and higher rates of comorbidities, particularly coronary artery disease and CKD, which might have contributed to a worse prognosis. Treatment strategy of AF and use of antiarrhythmic drugs were mostly similar in both groups, but there was some imbalance between the 2 groups regarding rate or rhythm control and use of class 3 antiarrhythmic drugs. Antithrombotic therapy was suboptimal in the ICM group compared with the NICM group, as shown by a much lower rate of anticoagulation with or without AP therapy and, consequently, a high rate of AP alone prescription even in patients without indication for AP therapy, as already reported 17 (Table 2 ). This may have had a detrimental effect on the risk of death because anticoagulation was shown to be associated with a substantial reduction of the risk of death in previous reports. 18, 19 In the Reduction of Atherothrombosis for Continued Health Registry (REACH) trial, 20 where the incidence of AF in patients with coronary artery disease was 12.5%, it was shown that only 53% of these patients were given anticoagulation therapy whereas 40% were receiving AP agents alone. Additionally, there were higher rates of heart failure and cardiovascular death in the AF population than in the non-AF population.
The reasons for inadequate antithrombotic treatment in the ICM group remain to be determined. These patients, often el- derly, need treatments for stroke prevention, heart failure, and coronary disease, resulting in an extensive list of drugs, which may deter the physician from prescribing them all and deter the patient from complying with the prescription. 21 Physicians' adherence to guideline recommendations remains a matter of debate. 22, 23 In a previous report of the GARFIELD registry, 19 physicians' decision was the most common reason for not prescribing OACs in patients with AF. Lack of adherence may have played a role because the implementation of guidelines was shown to have a favorable association with outcomes in other settings. 24, 25 In this context, an intriguing fact needs to be mentioned. In patients who did not receive AP therapy, the risks of all-cause and cardiovascular death as well as the risk of major bleeding were significantly higher in those with ICM than in those with NICM; in contrast, in patients who did receive AP therapy, there was no excess of events in those with ICM ( Figure 2B ). This tends to confirm that AP therapy is associated with a more positive outcome in patients with ischemic heart disease. However, these data were generated from a nonprespecified subgroup analysis. As such, no firm conclusions can be derived, and these data are only hypothesis generating.
There was a substantial but not significant excess of stroke/SE and a significant excess of major bleeding risks in patients with ICM compared with patients with NICM (Table 3 and Figure 2A ). Congestive heart failure without AF is associated with a higher risk of stroke, and the combination of CHF and AF further increases this risk irrespective of LV function (preserved or depressed) or of etiology (ischemic or nonischemic). 26-28 A higher mean CHA 2 DS 2 -VASc score and a higher incidence of carotid artery disease in the ICM group may also explain the excess of stroke/SE. Furthermore, as already mentioned, stroke prophylaxis was suboptimal in the ICM group, where twice as many patients received AP therapy alone compared with the NICM group. In addition, prescribing rates of OAC alone or in combination with AP therapy were substantially lower in patients with ICM than in those with NICM (Table 2 ). These prescription patterns were observed irrespective of CHA 2 DS 2 -VASc score, medical specialty, and care setting. Combination therapy is known to increase the risk of bleeding, 29,30 and AP therapy alone does not confer any protection against stroke/SE but increases bleeding risk. 31, 32 This may explain the higher risk of major bleeding in patients with ICM in this study.
Finally, to our knowledge, this study is the first to assess the outcomes of ICM and NICM in patients with AF from an unselected prospective registry population representative of real life. Ischemic cardiomyopathy carried a poorer prognosis than NICM in terms of all-cause and cardiovascular death. It was also associated with a substantial but not significant excess of stroke/SE and significantly higher risk of bleeding. In addition, patients with ICM were suboptimally treated with regards to stroke prophylaxis, which may have affected outcomes. Polypharmacy and/or poor adherence to guideline-recommended therapies may explain the inadequacy of treatment in ischemic CHF.
Limitations
Our study had limitations. Ischemic cardiomyopathy was not defined by the investigator but retrospectively based on the history of coronary artery disease (ie, known chronic angina pectoris, previous myocardial infarction or unstable angina, coronary artery bypass grafting, or previous percutaneous coronary intervention with or without stenting), low LVEF, and signs/symptoms of CHF. Nevertheless, we cannot rule out that some patients in the NICM group had ischemic heart disease. The population included in this analysis is mostly made of white and Asian individuals, so the results may not be relevant for other racial/ethnic groups.
Conclusions
More than 22% of the population of patients with newly diagnosed AF included in the GARFIELD-AF registry had concomitant CHF, of whom around 40% had ICM. They were suboptimally given anticoagulation therapy and more often received AP therapy alone or in combination with anticoagulants. These patients had worse outcomes than patients with NICM in terms of all-cause and cardiovascular death despite the fact that they were more likely to receive angiotensin-converting enzyme inhibitors/angiotensin receptor blockers than patients with NICM. These findings should prompt physicians to opt for active treatment of both AF and CHF, particularly in patients with ICM. 
